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- Characterization of

regular languages over [a]

- Myhill-Herode point of

view of regular languages
over say and beyond
-See handout :

↑

Non-regular languages and

the Myhill-Herade theorem
"



Myhill-Herade theorem

classifies all regular

languages,least in

principle--- ↑
-

-G

L : (a') n32 ,
new,

and n and nth

are prime numbers)
Is L regular ?



3Easis regular iff there are
finitely many n st.

n
,
not are prime.

iff the "twin prime

conjecture" is false
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Solve this good position , good scky



Languages over Lab E

a cyclepath

905 9 .-qu En
↑ Engz

Figure I
Entity
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path length No cy loe of

(no directed edges pedges

Natp edges = notp vertices

# notp
states



If L is regular , then there

is a DID with nap states

that looks like Figure(
EX

Which strings reach

9r: alo,rotp hoto
j
- - -

if Gro is accepting :

alorotpnot L
and if9m

,

is rejecting , not

accepting , then are quote...



Similarly , for i = 0
, 1 --, p-1

quoti get there via

quoti notitp,notice,-
either all these th

or.." L

Upshot ! IfL is regular,
then for some no and p

2
.
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, p3/

NotLo · pell = Ehs--3



for all is 0--, p-l ,

quoti notitp,notice,-
either all these h (4)
OR in L

ine

I ac() an-L Ifor all 3 no
(**)

Result : smallest
p , then smallest



Define : If La 29}*
then we say L is

eventually p-periodic if

(#) or (**) hold

for some p.
If so

, the smallest value

of p for which L is

eventually is called the

eventual period of L .



e .g. if

got 9+9a

↳(, pata
and (a3ca,

#m ! If L is eventually periodic

with eventual period p , and no

is the smallest
non-neg integer



such that

,cheL
The DFA recognizing (with

the fewest states has notp

states and look like

90+ 9 .

7--qu
Ea
I

↑
Enpy(



Example :

&a ,

a, a ,
a
,
--)

= (an/ne 15]
is not regular , since

length
=D =

p
-

No

-p= zp) >94



g
- ↑

not in L

D p states onT
the cycle

ns

if 1991 laWq+ 3 No

E
3 P

so all states in cycle reject



Similarly M< na <My-

Situ

7 : Sah ,

arr
,

als.... 3

and (hi+-ni)90

than1 is not regular

Exercise (Kevin Lin)
say that

4 =3 , ne4, /not ta



Could be a nice homework!or midterm problem-

are the countably many

uncom
+

for i large

↳ [araS ,
a - 3

eventual period =1
n39

and() and



What about ifI is

finite
,

i.e . Gaz
*

14 then

this includes an and ne-
some n large

period
=I

&/2. man are primes]


